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Abstract 
 
Defibrillation, if executed within two minutes of identification of a lethal dysrhythmia, has been  
 
identified as the single most important predictor of survival in patients who experience a cardiac  
 
arrest. However, most hospitals report a greater than two minute time to defibrillation after  
 
identification of the lethal dysrhythmia. Psychomotor skills, such as defibrillation, if not  
 
practiced regularly diminish within a three month time frame. The aim of this QI project was to  
 
demonstrate that through deliberate practice, using a high fidelity simulation manikin, the time to  
 
defibrillation would decrease on an Intermediate Critical Care Unit. The participants were the  
 
Registered Nurses working on the unit who volunteered to participate in the 
 
pretest/intervention/posttest design. An in situ simulation (pretest) was initiated after a short  
 
prebrief and introduction to the manikin. Time to defibrillation was measured during the pretest.  
 
After the pretest, each group of participants received didactic and hands on education  
 
surrounding the procedure of defibrillation. Another in situ simulation (posttest) followed the  
 
educational intervention and time to defibrillation was measured during each posttest. Paired  
 
sample t-tests were noted to be statistically significant (p=.001) demonstrating that the time to  
 
defibrillation was lessened after the participants received the educational intervention and  
 
deliberate practice. Deliberate practice can lead to improved patient safety, improved staff  
 
confidence, and better patient outcomes during a clinical emergency. 
 
Keywords: human patient simulation, high fidelity simulation, clinical emergencies, in-situ  
 
simulation 
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What Is the Impact of In-Situ Simulation on Delays in Defibrillation Among Nurses 
  
on an Intermediate Critical Care Unit (ICCU)? 
 
Introduction 
Nurses working on intermediate care units are caring for patients with ever 
increasing levels of acuity. Early assessment and intervention are necessary to affect the 
outcome and length of stay of a patient whose physical condition is deteriorating 
(Buckley & Gordon, 2011). Many studies have asserted that skill performance increases 
with the use of high fidelity simulation in nursing students (Jeffries, 2005; Thiedemann & 
Soderhamn, 2013). However, there is a dearth of studies related to the use of high fidelity 
simulation in the clinical area (in-situ) and its effect on patient safety and patient 
outcomes, including the time to defibrillation during a clinical emergency for nurses in an 
intermediate critical care area of the hospital. 
Problem Identification and Significance 
Failure to rescue or failure to recognize signs of deterioration in a hospitalized 
patient is a patient safety indicator as defined by the Agency for Healthcare Research and 
Quality (AHRQ, 2012).  Early defibrillation is the definitive treatment for pulseless 
ventricular tachycardia and ventricular fibrillation (Abella, 2013). In the early 1990’s the 
American Heart Association identified early defibrillation as the single most important 
predictor of survival in patients who experience cardiac arrest (Ho & Bradley, 2009). The 
chance of survival decreases with increasing intervals between arrest and defibrillation. 
The American Heart Association describes early defibrillation as the cornerstone therapy 
for ventricular fibrillation. Hospitals should strategize to actively reduce time to 
defibrillation according to Travers et al. (2010). 
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Nurses working on an Intermediate Critical Care Unit (ICCU), caring for several 
patients may not immediately recognize signs of deterioration and may not rapidly call 
for assistance. This may delay treatment including any needed resuscitative measures 
such as early defibrillation. Cardiopulmonary resuscitation, according to Abella (2013), is 
fundamental in the care of a patient whose condition has deteriorated to the point of little 
or no cardiac output. Unfortunately, psychomotor skills, such as the compressions done 
during Cardiopulmonary Resuscitation (CPR) and defibrillation begin to fade after initial 
instruction, according to Clapper and Kardong-Edgren (2012). Clapper and Kardong-
Edgren (2012) suggest the use of deliberate practice and simulation to help maintain and 
improve nursing skills. Patterson, Blike, and Nadkarni (2008) recommend in-situ 
simulation which is simulation brought to the clinical unit. The reason behind bringing 
the simulation to the clinical unit, according to Patterson, Blike, and Nadkarni (2008) is 
to practice in the staff’s actual environment. Practicing at the simulation center is useful 
but practicing in their own unit affords staff the opportunity to practice in a familiar 
setting where the oxygen, crash cart, defibrillator and medications are located. This 
project demonstrates the need for deliberate practice of skills related to identification of 
clinical emergencies and intervention, specifically defibrillation, using in situ simulation 
with a high fidelity manikin. 
         Defibrillation, according to the online Cambridge Advanced Learners Dictionary & 
Thesaurus (Cambridge University Press, 2015) is defined as… “ the use of an electric 
current to stop any irregular and dangerous activity in the heart's muscles” 
(http://dictionary.cambridge.org/us/dictionary/english/defibrillation).  The American 
Heart Association states that early defibrillation is the cornerstone therapy for deadly 
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cardiac rhythms such as pulseless ventricular tachycardia and ventricular fibrillation 
(Travers et al., 2010). It is imperative that nurses become familiar with the process of 
defibrillation. 
        Simulation, according to the Cambridge Advanced Learners Dictionary & Thesaurus 
(Cambridge University Press, 2015) is defined as … “ a model of a real activity, created 
for training purposes or to solve a problem” 
(http://dictionary.cambridge.org/us/dictionary/english/simulation).  Patterson et al. (2008) 
state that simulation is effective in developing the cognitive, procedural, communication 
and teamwork skills that can improve patient safety. An in situ simulation is defined as an 
enactment of a carefully planned medical/nursing patient scenario to establish clinical 
performance and identify system issues that can compromise patient safety (Patterson et 
al, 2008). Chan, Krumholz, Nichol, and Nallamothu (2008) define time to defibrillation 
as… “the interval from the reported time of initial recognition of the cardiac arrest to the 
reported time of the first attempted defibrillation” (p.11). Chan et al. (2008) define a 
delay in defibrillation as greater than 2 minutes or 120 seconds. Training, is defined by 
the Cambridge Advanced Learners Dictionary & Thesaurus (Cambridge University Press, 
2015) as… “the process of learning the skills you need to do a particular job or activity” 
(http://dictionary.cambridge.org/us/dictionary/english/training). 
Focused Evidence/Databases 
      According to Beaven and Craig (2012) searches are performed through databases by 
matching the words describing the topic of interest with journal articles containing the 
same or similar words in the title and subject matter within the article itself. Searching a 
database saves time by maximizing the amount of relevant articles and lessening the 
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amount of frivolous articles according to Beaven & Craig (2012) who suggest aligning 
the search with the PICOT question to narrow the search to an adequate amount of 
articles but more importantly to search the correct types of articles. Hospital libraries are 
a great place to start to learn more about doing an appropriate search. The librarian can 
explain where to start and define the specialty for each database.  
 The American Heart Association (2015a) is an example of an organization that 
produces guidelines and their website is easy to use when searching for a guideline. 
Guidelines have a specialized focus such as the consequences of delay in defibrillation. 
The American Heart Association website contains a section noted as My American Heart 
for Professionals (American Heart Association, 2015b). Accessing the sections for 
professionals through the American Heart Association My American Heart homepage 
allows for a search of terms specific to delay in defibrillation 
(http://my.americanheart.org/professional/Councils/CouncilResourceManual/Section5/M
y-AmericanHeart-for-Professionals_UCM_323800_Article.jsp). Membership in the 
American Heart Association is required to completely access the My American Heart 
site. 
This section was very fruitful as many pertinent articles were obtained. Google or Yahoo 
were not used because they are generic and produce thousands of nonspecific results 
which are not research centric. 
The Medline database used for this paper was PubMed. The thesaurus contained 
within PubMed is known as MeSH (Medical Subject Headings). As long as there is no 
truncation contained within the search subject then free text terms will be automatically 
retrieved in records containing the free text and appropriate index terms. Index terms are 
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simply keywords used to identify the topics covered by an article. It is a unique identifier 
that may cover several ways to discuss a topic. For example, when searching the word 
“defibrillation” the index term “electric countershock” appeared and proved to be quite 
relevant. When searching “defibrillation” a yield of over 4000 articles was obtained. 
Substituting “electric countershock” yielded more useful and less daunting amounts of 
usable articles. Further refining the search to “in hospital delay in electric countershock” 
produced the most focused, specific and useful articles. Gleaning through less than 100 
articles is much easier than trudging through 4000 articles. This number of articles was 
lessened when date parameters of publication were added into the search. By not using 
publication dates as a parameter it is hoped to obtain the earliest (origin) as well as the 
most content articles pertaining to the topic. The term simulation was searched and 
narrowed by adding the term defibrillation. The summoned articles were reviewed, some 
were printed and everything was saved to RefWorks for future need. 
Problem Statement 
According to Craig and Stevens (2012) the PICO formula helps to narrow the 
question and assists in specifically defining your evidence search. The initials PICO stand 
for population, intervention, comparison and outcome. A “T” may be added to the PICO 
as a measure of time as in the length of time this research or evidence-based study will 
take to complete (Craig and Stevens, 2012). 
P: Registered Nurses (RNs) on an Intermediate Critical Care Unit (ICCU) 
I: Clinical education using an in situ simulation including defibrillation 
C: Comparing pretest to posttest results on the unit receiving clinical 
education using an in situ simulation which includes defibrillation 
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O: Time to defibrillation will decrease to within 2 minutes of the cardiac 
arrest as recommended by the American Heart Association 
T: Four weeks from beginning of education through data collection 
The PICOT question is: Does in-situ simulation improve the time to initial defibrillation 
among Registered Nurses who participated in the educational/training program? 
Aim and Objectives 
The plan for the project included the following aim and objectives. 
The aim of this project was to examine if in situ simulation improves time to 
defibrillation in RNs who attended the in situ simulation training. 
The objectives for this project are: 
 The registered nurse will demonstrate improved resuscitative skills 
specifically time to defibrillation. 
 The registered nurse will demonstrate quicker recognition of patient 
deterioration during a clinical emergency. 
Review of Literature 
Cardiopulmonary Resuscitation 
Cardiopulmonary resuscitation (CPR) is continually scrutinized and studied for its 
potential to affect patient outcomes and for the quality with which it is administered 
according to Abella (2013) who states that there is variability in the performance of CPR 
leading to less than optimal patient outcomes. Basic and Advanced Life Support 
(BLS/ACLS) courses are mandated every 2 years, yet a longitudinal study by Yang et.al. 
(2012) suggests that psychomotor skill and cognitive knowledge from these courses 
begins to decay within 3 months. Maintenance and improvement of these skills is 
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difficult for the nursing staff. Educators are challenged with developing innovative ways 
to approach this dilemma. 
Chan, Nichol, Krumholz, Spertus, and Nallamouhu (2009) found that 
approximately 30% of in-hospital cardiac arrests receive a delay of defibrillation, 
associated with a 50% decrease in survival. The American Heart Association 
recommends 2 minutes from recognition of dysrhythmia to defibrillation (Travers et al., 
2010).  Chan et al. (2009) studied 7479 patients with cardiac arrest in 200 hospitals listed 
within the National Registry of Cardiopulmonary Resuscitation (NRCPR) which is 
housed within the American Heart Association. The NRCPR is a registry within the 
United States of in-hospital cardiac arrests (Chan et al., 2009).  During the study, the 
mean (SD) time to defibrillation was 2 minutes with a skewed right-tail distribution 
(Chan et al., 2009).  Results showed that 18.3% had a defibrillation time of more than 2 
minutes while 5.3% were treated at 3 minutes, 3.4% at 4 minutes, and 3.8% at 5 minutes, 
2.2% at 6 minutes and 3.7% at more than 6 minutes demonstrating variations in care that 
exist throughout hospitals (Chan et al. 2009). The use of the Automated Electronic 
Defibrillator (AED) is effective if applied as soon as the lethal dysrhythmia is discovered. 
However, Chan et al (2009) discovered that AED use was associated with lower survival 
rates after cardiac arrests compared with no AED use (cohort 11695 patients, 16.3% v 
19.3%, adjusted rate ratio 0.85, 95% confidence interval, 0.78-0.92, P<.001). 
Deliberate Practice and In Situ Simulation 
Ericsson, Krampe and Tesch-Romer (1993) defines deliberate practice as part of 
Ericsson’s Theory of Expertise. Deliberate practice is designed to improve performance 
beyond its current level through centered and specific practice according to Ericsson, 
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Krampe and Tesch-Romer (1993). Ericsson, Prietula and Cokely (2007) stated that 
“deliberate practice involves two kinds of learning: improving the skills you already have 
and extending the reach and range of your skills” (p.118).  Nurses receive skill practice in 
school but not while employed on the clinical area, therefore skills and abilities fade. 
In situ simulation is realistic as it takes place on the clinical unit, using actual 
equipment, patient environment, etc. (Patterson et. al., 2008).  Schubert (2012) states that 
simulation is effective as an evidence-based teaching strategy within the scope of the 
simulation center but very little is known about its effect on the practice of nurses in the 
acute care setting. There is a gap of evidence between academia and clinical practice 
according to Schubert (2012). Sawyer, et al. (2011) discussed that “repetitive practice is 
one of the most important features of simulation-based training, second only to feedback” 
(p.327). Debriefing is the feedback received from the content expert and/or simulation 
facilitator after the scenario is completed according to Jeffries (2005). Jeffries (2005) 
posits that debriefing is where the learning takes place. 
 Achieving patient safety through deliberate practice and in situ simulation 
amplifies real clinical situations. McGaghie, Issenberg, Cohen, Barsuk, and Wayne 
(2012) discussed the importance of simulation research to translational science. These 
researchers noted that simulation has many key properties of which feedback in a timely 
manner, deliberate practice, and skill acquisition are three (McGaghie et al., 2012).  
McGaghie et al. (2012) also noted that translational research science takes the problem 
and finds solutions from “bench to bedside” (p.397).  The researchers labeled this as T1-
T3 where T1 is equal to simulation in the simulation center, T2 is in situ simulation 
(taking what was learned in the center to the bedside), and T3 addresses the health of 
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individuals and society (McGaghie et al., 2012). The return on investment from 
simulation training with deliberate practice can include skill retention and improvement 
(CPR skills including adequate rate and depth of compression, time to defibrillation, etc.), 
efficiency, communication and team effectiveness (McGaghie et al., 2012).  
 The literature shows a dearth of information pertaining to the failure of simulation 
as an effective teaching modality. Miller, Crandall, Washington and McLaughlin (2012) 
performed in-situ trauma simulations (ISTS) involving an interprofessional trauma team. 
An eight session trauma simulation using high fidelity manikins measured trauma skills, 
communication and teamwork (Miller et al., 2012). The conclusion of this observational 
study was that teamwork and communication were improved, however, the effect was not 
sustained (Miller et al., 2012). As the ISTS was withdrawn, the scores for trauma skills 
returned to baseline (Miller et al., 2012). This study bears the point of deliberate practice 
to maintain and improve skills. Translating deliberate practice and debriefing for the 
intermediate care nursing staff could save lives. Increasing confidence would be a 
secondary gain but was not studied in this project. 
 This project utilized deliberate practice and in situ simulation to examine 
improved skills (time to defibrillation within 2 minutes of identifying a lethal 
dysrhythmia of ventricular fibrillation or pulseless ventricular tachycardia) compared to 
the time to defibrillation prior to the in situ simulation intervention and education. 
Deliberate practice involves learning from the mistakes that are made during the in situ 
scenario, receiving feedback and guided reflection during the debriefing process, and 
being willing to re-simulate the scenario (Ericsson, 2008). Scenarios were germane to the 
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population of the selected unit and followed developed checklists to reduce any bias 
during the in situ simulations. 
Critical Appraisal of Evidence 
The American Heart Association (AHA) states that the first defibrillation should 
occur within two minutes of identification of a lethal dysrhythmia such as ventricular 
fibrillation (VF) or pulseless ventricular tachycardia (VT), according to Travers et al. 
(2010). The AHA has compiled the results of in-hospital cardiac arrest (IHCA) research 
from the National Registry of Cardiopulmonary Resuscitation (NRCPR) which is a large, 
voluntary, prospective registry of IHCA. This United States registry identifies cases by 
multiple methods including multiple variables. Data accuracy in the NRCPR is ensured 
several ways: certification of the research staff, periodic checks via a reabstraction 
process and case studies to ensure compliance prior to data acceptance (Chan et al., 
2009). The software for data submission has 250 built in data checks to assure 
completion of the data (Chan et al., 2009). 
Beaven & Craig (2012) define critical appraisal of evidence as the process of 
evaluating the evidence in terms of validity, results and applicability to the setting or 
population in question. The critical appraisal tool (CAT) evaluates research to identify 
the best articles and studies on a specific topic.  The critical appraisal tool chosen for this 
paper originated in Johns Hopkins Nursing Evidence Based Practice and was developed 
in 2007 by Newhouse, Dearholt, Poe, Pugh and White (2007). The tool originally 
consisted of seven pages, research and non-research sections, individual evidence 
summary tool and a synthesis and recommendations tool (Newhouse et al., 2007). 
Recently, the tool has been updated by the original authors and condensed into one page 
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(Newhouse et al., 2007). The tool was accessed through the American Nurses 
Association website at http://www.nursingworld.org/Research-toolkit/Johns-Hopkins-
Nursing-Evidence-Based-Practice.  
 Critical appraisal tools help to make sense of research. After perusing the internet 
to examine different CATs, the Johns Hopkins Nursing Evidence Based Practice 
Research Evidence Appraisal (JHNEBP) was chosen for its ease of use and 
understanding. The questions on JHNEBP Research Evidence Appraisal are concise and 
help to decide validity, results and applicability of the study being considered. The tool 
quickly identifies the research design, the strength of evidence and quality rating through 
the checklist and guide which is included on the website. 
 For this paper, four articles were critically appraised. These articles were chosen 
from a previous search on defibrillation. Inclusion criteria for the articles were: English, 
defibrillation, CPR, simulation and in-situ simulation. Each study will be discussed in 
terms of the CAT and then compared and contrasted against each other. Each study will 
be briefly discussed in the following section. 
 Sullivan, et al. (2015) discussed optimizing skills of the first responders (usually 
nurses) to an in-hospital cardiac arrest (IHCA). Noting that the modifiable variables include 
time to CPR and time to defibrillation Sullivan et al. (2015) state that simulation would 
assist in the retention of these skills. The study design was a randomized controlled trial 
with a total of four arms: control (receiving usual AHA training for CPR requiring 
recertification every two years), and three groups receiving training via an in-situ 
simulation every two, three, or six months. Seventy two participants enrolled but 66 (92%) 
participated in the entire study. The participants were randomized to an arm of the study. 
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Using in situ simulation of an in-hospital cardiac arrest, the results were discovered via 
video recording, debriefing and repeating the simulation to incorporate skills learned 
throughout the session. The gold standard goals for this study were initiating compressions 
within 10 seconds of identification of a lethal dysrhythmia and defibrillation within 180 
seconds. The simulations were the same within each arm of the study. The study evaluated 
the impact of brief in-situ simulation sessions which focused on teamwork, skills and 
timing. More frequent training was associated with decreased median seconds to: starting 
compressions: (C: 33(25-40) vs. 6M: 21(15-26) vs. 3M: 14(10-20) vs. 2M: 13(9-20); 
p<0.001): and defibrillation: (C: 157(140-254) vs. 6M: 138(107-158) vs. 3M: 115(101-
119) vs. 2M: 109(98-129); p<0.001). Training sessions every three months were effective 
in decreasing time to compressions and defibrillation. The study offered no further 
solutions but is easily replicated as each step was easily explained. 
 Fenske, Harris, Aebersold and Hartman (2013) state that nurses are expected to 
function competently and proficiently with little or no additional training. Supporting safe 
patient care is essential. Fenske et al. (2013) queried if nurses’ perception of their clinical 
judgment skills matched their demonstrated skill. Using a report sheet and worksheet the 
nurses watched a video including questions they should answer about how they would care 
for this patient. Once completed, a video was played showing a nurse demonstrating 
appropriate care to a simulated patient. After the video, nurses completed the Lasater 
Clinical Judgment Rubric and rated their own performance on each aspect of the rubric. 
The results showed a discrepancy between nurses’ perceptions of their clinical judgment 
skills. The discrepancy was most evident in nurses younger than 25 years with less than 
one year experience. These nurses had strong self-assessment of clinical judgment skills 
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but were weak in actual performance. The gap between perceptions and skill closed as age 
and experience increased. Fenske et al. (2013) gave no recommendations for further study. 
This study is easily replicated but the study should offer solutions and test strategies to 
assist the new nurse with skill acquisition and confidence. 
 A qualitative study by Liaw, Chan, Scherpbier, Rethans, and Pua (2012) was 
reviewed. This study used simulation to show undergraduate nursing students how to 
identify deterioration in a patient’s condition (Liaw et al., 2012). After experiencing the 
simulation, the students care for a patient whose condition is deteriorating (Liaw et al., 
2012). Within a sample of convenience, 16 students met the inclusion criteria however only 
15 volunteered to participate (Liaw et al., 2012). The participants were female ages 22-26 
years (Liaw et al., 2012). Simulation, according to Liaw et al. (2012) assists storage and 
retrieval of information from memory hopefully leading to better care of acute patients due 
to pattern recognition. Participants were questioned two months after caring for the acute 
care patient which could skew the accuracy of their recall (Liaw et al., 2012). This study 
could be replicated but not easily as the questions asked were unstructured and incomplete. 
The study declared that simulation may impact performance but did not explain the 
statement (Liaw et al., 2012). 
 A non-experimental, cohort study was conducted by Chan, Krumholz, Nichol and 
Nallamothu (2008) and evaluated. This study examined the occurrence of delayed 
defibrillation and survival using the NRCPR (Chan et al., 2008). Time to defibrillation was 
calculated as the time reported to defibrillate after the initial recognition of a lethal 
dysrhythmia (Chan et al., 2008). A delay in defibrillation was defined as greater than two 
minutes (Chan et al., 2008). Multivariate logistic-regression models examined the 
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relationship between individual baseline characteristics and delayed defibrillation in 6789 
patients listed in NRCPR (Chan et al., 2008). The median time to defibrillation was one 
minute (interquartile range, <1 to 3 min), 2045 patients (30.1%) experienced a delay in 
defibrillation (Chan et al., 2008). Delayed defibrillation significantly lowered the 
possibility of survival to discharge (adjusted odds ratio, 0.48; 95% CI, 0.42-0.54; p<0.001) 
when adjusted for patient and hospital related characteristics (Chan et al., 2008). This study 
is replicable with complete access to NRCPR and all variables used in this study. 
 Each study used a different study design so it is difficult to compare and contrast 
them.  Samples were adequate for each type of study. A control group was not evident in 
every study, just in the study by Sullivan et al. (2015). Simulation was the intervention in 
three studies. Simulation was seen as having a positive impact on patient safety so that all 
three studies were in agreement on that point. The outcomes were measured in different 
ways including qualitative measures and themes, measuring times to compression and 
defibrillation, and measuring self-perception vs. actual performance. These studies were of 
interest to this project as they all address in-hospital cardiac arrests. The study by Liaw et 
al. (2012) was conducted with nursing students on the clinical area within the hospital, the 
rest of the studies included nurses working on their own units. 
Synthesis of Evidence 
 Each study looked at a different variable (See Appendix A). Three included 
simulation while one only looked at time to defibrillation and compressions but patient 
safety was the cohesive factor for all studies. The qualitative study noted that new nurses 
require careful attention in order to assist them with skills and confidence/perception. 
Sullivan et al., (2015) declared that the skills used during CPR need to be refreshed every 
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three months in order to maintain patient safety. This study should be replicated with the 
possibility of instituting the evidence. 
 All studies produced results that could be translated into practice. Three of the 
studies mentioned above had one intervention or measured one variable. Sullivan et al. 
(2015) compared time to defibrillation, using in-situ simulation, at specific time intervals 
(2, 3 and 6 months). More frequent training was associated with decreased median 
seconds to starting compressions and defibrillation (Sullivan et al., 2015). This allows the 
reader to understand the differences among the times whereas statistical significance (p 
levels) examines whether the findings are due to chance. These findings are extremely 
important to this project which involved in situ simulation and time to defibrillation in an 
intermediate critical care unit. 
Project Framework 
 Ericsson’s Theory of Expertise, which discusses the need for deliberate practice, 
was the theoretical framework for this project (Ericsson et al., 1993). Time is a major 
variable that can be measured from this theory. Ericsson et al. (1993) used deliberate 
practice as an intensive and grueling amount of time until the student became an expert as 
he theorized that experts are made and not born. Deliberate practice, in this project, 
included a total of 12 simulations. Clapper and Kardong-Edgren (2012) state that 
deliberate practice is not currently used in the nursing lexicon but is a path to skill 
improvement and expertise. The authors mention the importance of working as a team, 
but each member requires “competence with the individual skill set required for his or her 
profession” (p. e111).  
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 Skill improvement or mastery, not just the maintenance of the skill, is the goal of 
deliberate practice according to McGaghie, Issenberg, Cohen, Barsuk, and Wayne 
(2011). Ericsson (2008) states that there are four conditions where practice can lead to 
improvement in skill. The first condition is that the skill given to the participant must be 
associated with meaning and a goal for the participant (Ericsson, 2008). To be successful, 
the skill must have precise steps and the participant must have an understanding of these 
steps (Ericsson, 2008). The second condition, according to Ericsson (2008) is motivation. 
The participant must want to improve (Ericsson, 2008). Feedback is the third condition 
(Ericsson, 2008). If feedback is not included in the learning process and practice, the 
participant will not be sure of their skill (Ericsson, 2008). The final condition is the 
opportunity for repetition and practice (Ericsson, 2008). Ericsson (2008) relates improved 
performance to deliberate practice using high fidelity simulation. 
 The end product of research should be perfect practice (Christian, 2012). Clinical 
practice and the psychomotor skills needed to be successful in this practice are 
determined to be best practice through research. Blazeck and Zewe (2013) developed 
learning bundles, based on research, for their students to improve their psychomotor 
skills through deliberate practice and perfect practice. The authors stated that the learning 
bundles were perfect practice and the students were able to practice the bundles until their 
skills improved (Blazeck & Zewe, 2013). 
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Methods 
Project Design  
A one group, pretest/posttest comparison design was used for this project (Polit 
and Beck, 2012). The pretest consisted of an in situ simulation through which Registered 
Nurses (RNs) working on the Intermediate Critical Care unit were able to 
identify/diagnose the problem exhibited by the manikin and begin resuscitative measures 
such as CPR and defibrillation. The principal investigator (PI), Patricia Toth, MSN, RN, 
CHSE reviewed code documentation forms retrospectively for FY2015 prior to the start 
of the in situ simulation education on the intervention unit to assess previous times to 
defibrillation during a clinical emergency. Polit and Beck (2012) suggest that the one 
group pretest/posttest design could imply that the intervention has bearing on the 
outcomes if the posttest is completed within a reasonable amount of time following the 
education. Polit and Beck (2012) do not specify an appropriate amount of time for the 
intervention to be instituted after the education. The in situ simulations (posttest) 
commenced within an hour of the educational offering/intervention for this project. 
Setting and Resources 
 A 16 bed intermediate critical care unit with a staff of 32 registered nurses was 
chosen for its acuity and the amount of rapid responses/codes called each month. This 
unit is located in an urban hospital which is a 520 bed acute care facility functioning as a 
teaching and research institution located in a major east coast city. The information 
associated with the number of clinical emergencies and documented time to defibrillation 
during an emergency was gleaned from the code documentation obtained from the 
Clinical Emergencies Committee within the hospital. This committee tracks the number 
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and outcomes of rapid responses and codes per month along with other patient safety 
information. 
The Clinical Emergencies Committee meets monthly to discuss the number and 
types of clinical emergencies within the institution. This committee is comprised of 
physician representation from anesthesia, emergency department, critical care medicine 
and surgery. Nursing representation on this committee consists of members of the rapid 
response/code team, quality, performance improvement and education.  
The manikin and simulation technician were supplied by the health system’s 
Simulation Center. The manikin was a Human Simulator produced by Laerdal® 
Company. This 3G manikin is an advanced adult simulator which can exhibit 
physiological symptoms, and is able to be fully defibrillated which was necessary for this 
project. 
Participants/Sample 
This project recruited a convenience sample of 12 registered nurses (37.5% of 
total unit staff) and compared time to defibrillation during pretest and posttest in situ 
simulations of clinical emergencies. Consecutive sampling was the sampling method as 
all of the RNs on the unit receiving the in situ simulation education were invited to 
participate in the educational process. Polit and Beck (2012) state that consecutive 
sampling deals with potential biases as all of the members of the accessible population 
will be invited to participate. The population is relatively homogenous; RNs working on 
an intermediate critical care unit, therefore a small sample size may be adequate 
according to Polit and Beck (2012).  
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Inclusion Criteria: 
 All Registered Nurses working on the unit  
Exclusion Criteria: 
 Any Registered Nurse unwilling to participate 
Staff was recruited via personal interview with the principal investigator. All 
aspects of the study were explained in full and all questions answered. Confidentiality 
measures were explained at that time. Leadership from the unit was not present during 
these interviews and there was no coercion to participate. Advanced Cardiac Life Support 
(ACLS) is required for all Registered Nurses working on the Intermediate Critical Care 
Unit. 
Procedure/ In Situ Simulation Education Program 
The principle investigator met with the unit leadership to discuss their thoughts 
and needs regarding staff performance during a clinical emergency, specifically targeting 
time to defibrillation. Leadership expressed concern over the length of time to 
defibrillation during clinical emergencies. The Clinical Emergencies Committee supplied 
the PI with the needed statistics from FY2015. During this timeframe, the unit initiated 
11 clinical emergencies, three required resuscitative measures resulting in an average 
time to defibrillation of 5.8 minutes. The project consisted of a pretest, educational 
offering and posttest. The pretest, an in situ simulation, consisted of a patient scenario 
whereby the “patient” develops a lethal dysrhythmia requiring defibrillation from the 
staff of registered nurses. After the pretest in situ simulation was completed and the time 
to defibrillation documented, the educational component was initiated. The education, 
provided by the Principle Investigator, was both didactic and hands on using the manikin 
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and contained a review of the lethal dysrhythmias (pulseless ventricular tachycardia and 
ventricular fibrillation) which require defibrillation, directions on the correct application 
of the defibrillation pads and how to correctly and safely use the defibrillator. Included in 
the education were the definition of time to defibrillation and the importance of timely 
defibrillation. The educational program lasted 15-20 minutes and was completed between 
the pretest simulation and the posttest simulation. Following the educational intervention, 
another in situ simulation was conducted, timed and documented (deliberate practice). A 
total of six groups of two participants experienced in situ simulations, a total of 12 staff 
were available to participate. During the experience, pretest times to defibrillation were 
compared to posttest times to defibrillation. The principle investigator facilitated 
debriefing sessions. During the prebriefs the objectives were reviewed and confidentiality 
ensured. During the debriefing sessions discussion centered on areas of positive 
performance as well as areas needing improvement. Debriefing sessions are educational 
experiences unto themselves. 
The PI used a state of the art manikin to simulate emergency scenarios directly on 
the unit. The PI completed this task in order to identify needs of the staff, discover 
questions such as “Why do delays in time to defibrillation exist?” educate, and then 
repeated the simulations hoping to improve outcomes. The investigator worked with the 
unit leadership team to create the scenarios that were most realistic, educationally sound 
and pertinent to their patient population. 
 The principle investigator has an expertise in the use of simulation as an 
educational tool as evidenced by over 10 years of educating using a high fidelity manikin 
and the credential CHSETM – Certified Healthcare Simulation Educator. This certification 
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is conferred, through written examination, by The Society for Simulation in Healthcare. 
Certification as a Healthcare Simulation Educator promotes excellence and 
professionalism while demonstrating a commitment to the use of simulation as a tool for 
professional development. The PI has been employed in Nursing Education for more than 
10 years and has experience in curriculum development, evaluation and teaching. 
The principle investigator was responsible for collecting signed consent forms, 
facilitating and timing the in situ simulations, debriefing sessions and the 
training/education sessions. During the in situ simulation, a minimum of two people, in 
education roles, were required to facilitate the scenario – one to facilitate (PI) the 
simulation and one to manage/operate the manikin. The scenarios were written by the 
principle investigator with the assistance of content experts from the unit receiving the 
intervention. To avoid any bias on the part of the PI, the manikin operator received 
detailed instructions as to when to change vital signs, when to have the manikin exhibit 
signs of deterioration, etc. The manikin operator was one of two simulation technicians 
employed by the health system’s simulation center. Each technician has over five years of 
simulation experience and has been working with the PI to execute in situ simulations for 
the past four years. Data collection began with the initial in situ simulation (pretest). Prior 
to the initial in situ simulation, the manikin and objectives were fully explained to the 
participants. Participants volunteered to participate, the manikin operator was chosen and 
the facilitator (PI) timed the scenario using the iPhone to time the event. 
To avoid bias of the facilitator (PI) during the simulations, each scenario was 
scripted using a yes/no (checklist) format for each procedure performed by staff.   The 
simulation technician, knowing the scenario and the objectives, was able to program the 
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manikin to accurately manifest symptoms according to the interventions completed by 
the participating staff members. A yes/no format is a concrete way for the PI to assess if 
the staff have made the correct decision and assessment. If yes, the scenario continues 
along the positive path, if no and an incorrect decision is made, the manikin will be 
programmed to react negatively. The manikin will be programmed to, at a given point 
during the simulation (two minutes from the start of the scenario), exhibit a lethal 
dysrhythmia requiring the staff to defibrillate the manikin. The staff use the Zoll® 
defibrillator which is standard on all units throughout the hospital. Staff received 
education on the functionality of the defibrillator prior to the posttest simulation and 
occurring after the pretest simulation. This defibrillator has been in the institution for at 
least 5 years and is not considered a new piece of equipment. All hospital staff has 
received education and information about this defibrillator on a yearly basis through the 
hospital competency program. It is mandatory (requirements from Zoll®, the company 
manufacturing the machine, and a hospital regulatory policy) for this defibrillator to be 
tested on a daily basis assuring that the battery is fully charged and the machine is 
functional in the event of an emergency. The RN staff is responsible for this daily check 
of the defibrillator. 
Human Participant Protection 
Application for approval for this project was submitted through the Institutional 
Review Board (IRB) of Drexel University and the IRB of the Hospital of the University 
of Pennsylvania. The project was explained in detail to all RNs employed on the unit. 
Participation in the project was completely voluntary. Consent to participate in the 
simulation was explained and signed by all voluntary participants (see Appendix B). 
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Participants completed a demographics sheet (see Appendix C). Staff could choose to 
withdraw, at any time, from the project. Anonymity was ensured with removal of 
identifiers from all data.  All collected data was recorded on a personal lap top that was 
password protected and known only to the PI. Each in situ simulation was timed using the 
stopwatch feature on an iPhone belonging to the PI. The times to defibrillation during 
each in situ simulation were recorded in real time on a Word document located on the 
laptop belonging to the PI. This information was visible only to the PI. The PI has 
completed the Collaborative Institutional Training Initiative (CITI) prior to submission to 
either IRB (see Appendix D). 
Timeline 
The timeline began in September 2015 with discussions with the leadership team 
on the chosen unit followed immediately by the application to the Institutional Review 
Board (IRB) at Penn Medicine (see Appendix E). After approval of the IRB from the 
Hospital of the University of Pennsylvania, the IRB at Drexel University was 
successfully petitioned (see Appendix F). Participants were recruited, the procedure and 
manikin were explained and the initial in situ simulation was conducted in December 
2016. Data collection began with the initial in situ simulation. Repeat in situ simulations 
(deliberate practice) were arranged for every week until the end of December. Data 
analysis and interpretation continued through February 2016 and the presentation of 
findings to the unit leadership was March 2016. 
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Evaluation (Data Management & Data Analysis) 
Data (time to defibrillation) was collected using the stopwatch feature of an Apple 
iPhone 5® owned by the principle investigator during every in situ simulation. Use of the 
iPhone® for recording allows accurate measurement of time intervals during the in situ 
simulation. There was no other data collected during this project. After every in situ 
simulation, the PI reviewed the stopwatch feature on the phone to ascertain time to 
defibrillation. 
This project examined the effect of one independent variable (in situ simulation 
education) on one dependent variable (time to defibrillation during a simulated clinical 
emergency). A password protected laptop, belonging to the PI, was used to store data and 
perform calculations. The PI alone collected all data during the in situ simulations. 
T tests were used to compare the changes in time to defibrillation between pretest and 
posttest times to defibrillation. A statistician assisted the PI to assure accuracy of data 
interpretation. 
 Staff demographics are illustrated in Table 1. The average age of participants was 
33.4 years with an average of six years’ experience in nursing. Each participant (83.7% 
female, 16.7% male) has earned a Bachelor of Science in Nursing degree and has had 
experience with a clinical emergency however, only 42% have had experience using the 
Zoll® defibrillator. Table 2 denotes the simple descriptive statistics showing that the 
mean time to defibrillation during pretests was 251.17 seconds while the mean time to 
defibrillation during the posttests was 158 seconds. To decide whether or not the 
intervention was successful, a two tailed paired sample T test was conducted (Table 3). 
The correlation between two samples is high, demonstrating that there is a relationship 
IN SITU SIMULATION                                                                                                    25 
 
between both samples. This shows that those who scored lower in the pretest compared to 
others also scored lower in the posttest, showing a consistent pattern in the scores. This is 
statistically significant at the .001 level. There is high confidence that the 
intervention/education was responsible for the difference in the pretest and posttest 
scores. The t test is a way to judge the difference between the pretest and posttest. The 
larger the t score, the greater the difference. A confidence level of .05 and the degrees of 
freedom are used to look up the number on the t-table (2.201) required to reject the null 
hypothesis (Table 4). Table 5 explains that the scores of the pretest were normally 
distributed, but the scores for the posttest were not. The significance values of the pretests 
of both normality tests are greater than .05 meaning that the null hypothesis would not be 
rejected. However, the significance values of the posttest scores are less than .05 meaning 
that the null hypothesis would be rejected. The posttest violates the normality assumption 
as the scores are not normally distributed. A small sample size can cause the statistics to 
be unbalanced. This can be countered by using a .01 p value for the significance results 
which will not change these results as all significance values are at or below .01. 
Strengths and Limitations 
The strengths of this project include increasing patient safety by educating the 
staff to quickly identify and treat deterioration of a patient’s condition. Resuscitative 
skills, specifically time to defibrillation, were reviewed and improved during the 
intervention period. 
Limitations are that long term skill retention will not be able to be analyzed 
during this project. The one group pretest posttest design is a limitation according to Polit 
and Beck (2012) as external factors, such as the acuity of the patients on the unit and staff 
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availability to participate in the in situ simulations and education may affect the expected 
outcome. Another limitation is the small number of participants. The availability of the 
simulation technician and a manikin was a limitation as the simulation center became 
involved in an unexpected project for the health system. The center was able to supply a 
technician and manikin for a total of six days so the PI could complete this project. 
Significance and Implications 
In situ simulation with deliberate practice involving clinical emergencies can 
improve patient safety. Registered Nurses are involved in resuscitative measures prior to 
the arrival of the code team. The results of this performance improvement project may be 
translated into increased patient safety. The unit receiving the intervention improved their 
abilities to identify patient deterioration and performance of resuscitative measures, 
specifically defibrillation during the period of time the staff participated in the education 
and intervention. The clinical leadership, working with the PI, will continue to monitor 
staff performance during incidents requiring resuscitative measures after this project has 
ended. Staff will receive in situ simulations with education and practice of resuscitation 
skills on a quarterly basis. The PI, in the role of Nursing Education, will give the 
education. 
 Findings were shared with unit leadership and then with the institution via 
leadership meetings. Psychomotor skills fade and require practice to perfect. In-situ 
simulation allows skills to be practiced and maintained. The aim was to use in situ to 
increase patient safety through resuscitative skill practice. This project addressed the gap 
in evidence by examining the role of in situ simulation in the improvement of time to 
defibrillation during a clinical emergency. 
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 Chan et al. (2008) state that any delay in time to defibrillation during a clinical 
emergency lowers the chances of patients’ survival to discharge from the hospital. The 
Clinical Emergencies Committee within the hospital has stated that throughout the health 
system there are prolonged times to defibrillation begging the question of possibly 
improving outcomes after clinical emergencies if times to defibrillation were shortened. 
This project educated the staff on the ICCU about the importance of timely defibrillation 
and the correct use of the defibrillator. Deliberate practice of defibrillation during a 
simulated clinical emergency improved times to defibrillation within a clinical 
emergency. Deliberate practice should improve confidence and assist in the retention of 
psychomotor skills according to Clapper and Kardong-Edgren (2012). 
 This project is one step in asserting that in situ simulation and deliberate practice 
improve performance on the clinical area and thus improve patient outcomes. More 
projects need to be performed and published in order to help to prove this thought and to 
assure that hospitals include in situ simulation as a usual practice for the interprofessional 
staff to improve patient outcomes and patient safety. Resource allocation for simulation 
and deliberate practice should be studied in future projects as simulation could be a 
resource intensive modality. 
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Appendix A 
Table of Evidence: What Is the Impact of In-Situ Simulation on Delays in 
Defibrillation Among Nurses on an Intermediate Critical Care Unit (ICCU)? 
Author  
(Year) 
Purpose/ 
Hypothesis 
Study 
Design 
Sample/ 
Setting 
Variable 
Measurement 
Intervention  Limitations/ 
Conclusions 
Evidence 
Sullivan 
et al 
(2014) 
To evaluate 
ideal 
frequency 
of in‐situ 
training of 
defibrillation 
 In hospital 
cardiac 
arrests 
RCT with 
parallel 
arms 
comparin
g training 
every 
2,3,&6 
months 
 
4 
groups(18 
in each 
group) 
.Johns 
Hopkins 
Hospital 
Viewed 
10 videos 
Fisher’s exact 
test for 
demographic 
characteristics. 
Continuous 
data reported 
as IQR and 
analysis 
completed 
using Kruskal‐
Wallis test 
15 min. in‐situ 
sim with video 
recording. 
In‐situ sessions 
every 3 months 
are effective in 
timely initiation 
of defibrillation. 
Still 
uncontrollable 
variables; 
equipment 
functionality 
Level 1
Fenske 
et al 
(2013) 
To determine 
how closely 
nurses’ 
perceptions 
of their 
clinical 
judgment 
abilities 
matched 
their 
demonstrate
d clinical 
judgment 
skills when 
participating 
in a 
simulation 
Quasi‐
experime
ntal 
74 RNs
Midweste
rn 
communit
y hospital 
Lassiter Clinical 
Judgment 
Rubric was used 
by nurses to 
rate their 
performance 
1 hour sim 
using video to 
practice 
clinical 
judgment 
skills. 
Unfolding case 
of patient 
using PCA for 
pain 
Significant 
discrepancy 
between nurses’ 
own perceptions 
and actions.     
Age and length of 
experience 
enhanced the 
difference. Not 
generalizable 
Level 2
Liaw    
et al 
(2011) 
Simulation 
learning can 
transfer to 
the clinical 
area 
Qualitati
ve using 
critical 
incident 
techniqu
e 
15 
nursing 
students 
participat
ed in 6 
hour 
simulatio
n 
Interviews 
conducted after 
student 
encountered a 
patient whose 
condition was 
deteriorating 
Simulation 
program 
RAPIDS 
(rescuing a 
patient in 
deteriorating 
situations) was 
implemented 
prior to 
student caring 
for a patient. 
6 themes (4 refer 
to transfer of 
learning and 2 
refer to strategies 
to facilitate 
transfer to 
effective care). 
Identified factors 
that impact 
identification of 
deterioration 
Level 3
Chan   
et al 
(2008) 
Identify 
characteristic
s associated 
with delays in 
defibrillation 
Prospecti
ve, multi‐
center 
registry 
study 
6789 
patients 
at 369 
hospitals 
Multi variate 
logic regression 
to identify 
characteristics 
associated with 
defibrillation 
Time to 
defibrillation 
as noted in 
National 
Registry of 
CPR 
Delayed 
defibrillation was 
associated with 
lower probability 
of surviving to 
hospital discharge 
Level 3
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Appendix B 
 
 
 
CONSENT TO PARTICIPATE 
 
I agree to participate in a Quality Improvement (QI) project involving the time to defibrillation in 
a simulated situation. During this simulation, I will be interacting with a manikin and using the 
defibrillation equipment located on 4 Widener (ICCU) at Pennsylvania Hospital. As this is a QI 
project any results are applicable only to 4 Widener and are not generalizable to other units or 
hospitals. 
 
 
CONFIDENTIALTY AGREEMENT 
 
During your participation in this simulation and educational intervention, you will likely be an 
observer of the performance of other individuals in managing medical events. It is also possible 
that you will be a participant in these activities. Due to the unique aspects of this form of training, 
you are asked to maintain and hold confidential all information regarding the performance of 
specific individuals and the details of specific scenarios.   
In some cases the training may take place on an actual hospital patient floor, within a patient care 
setting, using certified medical equipment from that floor.  This may be done in attempt to 
identify and resolve key systemic errors within that unit and ultimately improve patient care and 
safety.  In that case, while the specific identities of individuals participating in the exercise will be 
protected to the best of the instructor’s ability, any key clinical issues which could potentially 
impact patient safety and care, must be reported to, and addressed by, the supervisor for that 
clinical area.   
By signing below, you acknowledge to having read and understood this statement and agree to 
maintain confidentiality about any observations you may make about the performance of 
individuals and the simulation scenarios 
 
 
 
 
_________________________________  
     
Participant’s name (printed)  
 
      
_______________________   __________________  
Participant’s signature    Date    
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Appendix C 
Demographics 
 
 Please complete this demographic form. The information will be used for the 
Quality Improvement project only. No names or personal information will be included on 
this form. 
Thank you for your participation in this project. 
Patti 
 
Age: _____________ 
Gender: ___________ 
Highest level of education: _________________ 
Years of experience as an RN: ______________ 
Have you been involved in a code? __________ 
Have you defibrillated a patient using the Zoll defibrillator? _____________ 
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Appendix D 
University of Pennsylvania 
Office of Regulatory Affairs 
3624 Market St., Suite 301 S Philadelphia, PA 19104‐6006 
Phone: 215‐573‐2540/ Fax: 215‐573‐9438 
INSTITUTIONAL REVIEW BOARD (Federal‐wide Assurance # 00004028) 
 
 
 12‐Nov‐2015 
 Patricia Toth 
 Patti.Toth@uphs.upenn.edu 
 
 PROJECT LEADER :   PATRICIA TOTH  
PROJECT TITLE :   QI Project: What Is the Impact of In‐Situ Simulation on Delays in 
Defibrillation Among Nurses on an Intermediate Critical Care Unit (ICCU)? 
 SPONSORING AGENCY : NO SPONSOR NUMBER 
 PROJECT # : 823782 
 REVIEW BOARD :IRB #7  
 
Dear Ms. Patricia Toth:  
The quality improvement/quality assurance application submitted for the above‐
referenced project was reviewed and acknowledged on 11/11/2015. It was determined that this 
project qualifies as a quality improvement initiative that does not meet the definition of human 
subjects’ research and therefore further IRB review is not required. If you have any questions 
about the information in this letter, please contact the IRB administrative staff. Contact 
information is available at our website: http://www.upenn.edu/IRB/directory. Sincerely 
B. Kadeda Burgess, 
Administrative Assistant 
Office of Regulatory Affairs 
3624 Market Street, Suite 301‐S 
Philadelphia, PA 19104‐6006 
  
215‐573‐2540 (phone)  – 215‐746‐6308 (fax) 
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Appendix E 
 
  Office of Research  
 
APPROVAL OF PROTOCOL 
December 8, 2015  
Linda Wilson, Ph.D.  
Drexel University  
College of Nursing  
1505 Race Street  
MS 1030  
Philadelphia, Pa 19102  
 
Dear Dr. Wilson,  
On December 8, 2015 the IRB reviewed 
the following protocol: Type of Review:  
Initial  
Title:  What Is the Impact of In-Situ Simulation 
on Delays in Defibrillation Among Nurses 
on an Intermediate Critical Care Unit 
(ICCU)?  
Investigator:  Linda Wilson, Ph.D.  
IRB ID:  1512004057  
Funding:  Internal  
Grant Title:  None  
Grant ID:  None  
IND, IDE or HDE:  None  
Documents Reviewed:  Request for Letter of Determination of 
Non-Human Subject Research  
 
 
 The IRB determined that the proposed activity is not research involving human subjects as defined 
by DHHS and FDA regulations.  
IRB review and approval by this organization is not required. This determination applies only to the 
activities described in the IRB submission and does not apply should any changes be made. If 
changes are made and there are questions about whether these activities are research involving 
humans in which the organization is engaged, please submit a new request to the IRB for a 
determination.  
Sincerely,  
Lois Carpenter  
IRB Coordinator  
Human Research Protection  
 
 1505 Race Street, 7th Floor Bellet Building, Philadelphia, PA 19102 | Tel: 215.762.3944  
HRPP@drexel.edu|drexel.edu/research 
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Appendix F 
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Tables 
Table 1 
Staff Demographics 
________________________________________________________________________ 
 
Age  Gender  Degree  Experience  in 
Years 
Code 
Experience 
Prior Use of 
Zoll 
Range 26‐45  Female 
83.3% 
(10/12) 
BSN 100%  Range 1‐12  Yes 100%  Yes 42% 
(5/12) 
Average 33.4  Male 16.7% 
(2/12) 
  Average 6 
years 
  No 58% 
(7/12) 
 
Table 2 
Difference in Time Before and After Training 
  
Pretest 
 
Posttest 
 
Mean 
 
251.17 
 
158 
 
Median 
 
258 
 
129.5 
 
Variance 
 
5633.97 
 
4975.27 
 
Standard Deviation 
 
75.06 
 
70.54 
Note. Time is in seconds. 
 
Table 3 
Paired Samples T-Test 
 
N 
 
Correlation 
 
Significance 
 
Cohen’s d 
 
12 
 
.82 
 
.001 
 
2.11 
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Table 4 
Paired Samples Test – t value 
 
Paired 
Differences 
t df Sig. (2-tailed) 
95% Confidence 
Interval of the 
Difference 
Upper 
Pair 1 Pretest - Posttest 121.16862 7.323 11 .000
DF A = 0.2 0.01 0.05 0.02 0.01 0.002 0.001 
∞ ta = 1.282 1.645 1.960 2.326 2.576 3.091 3.291 
1 3.078 6.314 12.706 31.821 63.656 318.289 636.578 
2 1.886 2.920 4.303 6.965 9.925 22.328 31.600 
3 1.638 2.353 3.182 4.541 5.841 10.214 12.924 
4 1.533 2.132 2.776 3.747 4.604 7.173 8.610 
5 1.476 2.015 2.571 3.365 4.032 5.894 6.869 
6 1.440 1.943 2.447 3.143 3.707 5.208 5.959 
7 1.415 1.895 2.365 2.998 3.499 4.785 5.408 
8 1.397 1.860 2.306 2.896 3.355 4.501 5.041 
9 1.383 1.833 2.262 2.821 3.250 4.297 4.781 
10 1.372 1.812 2.228 2.764 3.169 4.144 4.587 
11 1.363 1.796 2.201 2.718 3.106 4.025 4.437 
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Table 5 
Test of Normality 
  
Kolmogorov-Smirnov 
 
Shapiro-Wilk 
  
Pretest 
 
Posttest 
 
Pretest 
 
Posttest 
 
Statistic 
 
.20 
 
.31 
 
.91 
 
.81 
 
Significance 
 
.19 
 
.002 
 
.24 
 
.01 
Note. df = 12 
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Figures 
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VITA 
 
Patricia A. Toth 
971 Independence Lane, Lansdale, PA. 19446 
(215) 520-5972 (W) / (215) 779-8275 (C) 
Patti.toth@uphs.upenn.edu / Ptoth1048@comcast.net 
 
EDUCATION 
 DNP - Drexel University, 2016 
 MSN Critical Care - Clinical Nurse Specialist, Widener University, 1990 
 BSN, LaSalle University, 1989 
 Diploma, Abington Memorial Hospital School of Nursing, 1977 
 
EMPLOYMENT 
Hospital of the University                       Professional Development Specialist 
Of Pennsylvania (HUP)             2004- present 
Philadelphia, PA 
 Developed and Implemented “Teaching with Simulation: A Simulation 
Facilitator’s Course”. This 3 day course was developed by members working at 
HUP, CHOP, TJU, Penn SON and TJU SON. This course is offered twice yearly 
and has been extremely well received. The development of the course has led to 
the development of Philadelphia Area Simulation Consortium. 
 Incorporated simulation and debriefing into these, and other educational 
programs. 
 Initiated in-situ education based on the patient problems seen on the requesting 
unit throughout health system 
 
Pennsylvania Hospital    Nurse Manager 
Philadelphia, PA     2003-2004 
 Managed 70 staff members on a cardiac/cardiovascular/med-surgical/telemetry 
floor with hiring and dismissing responsibilities 
 
Presbyterian Medical Center                          Clinical Nurse Specialist   
Philadelphia, PA                             1996 - 2003  
 Provide specialized and comprehensive care for cardiology population (1997-2003) 
and elderly patients (1996-1997). 
 
PROFESSIONAL PRESENTATIONS 
 Interprofessional Simulations to Inform Healthcare Facility Planning and Design. 
Abstract submitted to Society for Simulation in Healthcare June, 2016. 
 Weaving Simulation into the Existing Curriculum. Presented December 16, 2014. 
Brunswick Community College, Supply, North Carolina. One day inservice, 
including faculty participation in simulation, discussing placement of simulation 
crossing both levels of academia within a community college setting. 
 
Further presentations, awards and work experience available upon request. 
